Abstract. The hypothesis that plasticity in honey bee, Apis mellifera, division of labour can be influenced by genotypic differences in worker behaviour was tested in colonies with electrophoretically distinct subfamilies. Undertaking behaviour (removal of dead bees from the nest) was studied because it is possible to vary the level of corpse-removal stimuli in a precise way. Subfamilies of workers with low thresholds of response to corpses were predicted to be overrepresented as undertakers relative to subfamilies with higher thresholds, and this difference was predicted to be reduced under higher stimulus conditions (more corpses). Allozyme analyses revealed that the genotypic composition of the undertaker group that responded to a low stimulus was significantly different from the composition of the whole colony. Contrary to predictions, the genotypic composition of the undertaker group that responded to a high stimulus was just as different from the composition of the whole colony. A second experiment examined the effects of undertaker depletion (about 2-3% of each colony's population): there were significant decreases in rates of corpse removal for several days following the removal of undertakers. These results suggest that strong genetic influences on the likelihood that an individual worker will perform a particular task, such as undertaking, may constrain a colony's ability to respond to changing conditions.
Division of labour among workers in insect societies typically is associated with differences in age, morphology (only for some ants and most termites), and individual differences in task specialization that are independent of worker age and morphology (Wilson 1971; Oster & Wilson 1978; Jeanne 1987) . In addition to a structured division of labour, colonies respond to changing internal and external conditions by adjusting the ratios of individual workers engaged in the various tasks (reviewed by Calabi 1988; Gordon 1989a; Robinson 1992) . This is accomplished by four behavioural responses of workers: (1) ontogenetic changes that result in the performance of tasks outside a normal age-related repertoire; (2) task-switching within a normal age-related repertoire; (3) increased activity levels within a normal age-related repertoire; and (4) changes in the proportion of individuals working. Plasticity in division of labour contributes to the reproductive success of a colony by enabling it to continue to grow, develop, and ultimately produce a new generation of reproductive males and females despite changing colony conditions. Robinson & Page (1989a) proposed that plasticity in division of labour may be, in part, a consequence of genetic variation for taskswitching. Under 'normal' conditions, a job will be performed by workers with the lowest response thresholds. These workers may represent a distinct subset of the appropriately aged individuals within a colony, in both a behavioural and a genetic sense. If the need for this activity increases due to changes in colony conditions, and there is a concomitant rise in the levels of associated stimuli, then more and more of a colony's workers whose genotypes result in relatively higher response thresholds will perform it. Moderate, transient increases in the requirement for a particular task would elicit a graded colony response based on differential recruitment among genotypes, as more individuals shift from one job to another within a normal age-related repertoire. In this paper we test the predictions of this 'genotypic threshold' model for honey bees.
There have been numerous reports of genetic influences on division of labour in honey bee, Apis mellifera, colonies (reviewed by Page & Robinson 0003-3472/95/040867+10 $08.00/0 1995 The Association for the Study of Animal Behaviour
